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SUMMARY 

This report covers the operation of the NORSAR 
system in the period 1 Jan - 30 Jun 197 3.  Array 
monitoring and control and associated field main- 
tenance activities are, according to contract, 
covered in a special report (NORSAR Report No. 60). 

No unusual or major problems were encountered 
in the period.  Computer and other equipment still 
shows reasonably good stability.  A somewhat high 
communications line outage was experienced, causing 
degraded performance or data loss for shorter 
periods. 

1.     INTRODUCTION 

The Norwegian Seismic Array - NORSAR - was built in 

1968-70, following an agreement between the Governments 

of the United States of America and Norway.  The array 

it. located in south-eastern Norway, with center approxi- 

mately 100 km north of Oslo (Fig. 1.1).  The array, 

consisting of 22 subarrays, is approximately 110 km in 

diameter.  The subarrays (SA) are organized in an outer 

(14 SA) ring, an inner ring (7 SA) and one center SA. 

Each SA with diameter approximately 10 km consists of 

5 short period seismometers in boreholes varying in 

depth from 2 to 15 meters, a long period vault housing 

3 long period seismometers (E-W, N-S, Vertical) and 

one short period seismometer, and a central terminal 

vault housing the main SA electronic equipment.  Buried 

cables interconnect the various parts of an SA (Fig. 1.2). 

Each SA is connected to the data center at Kjeller near 

Oslo via a dedicated telephone circuit, which is rented 

from the Norwegian Telegraph Administration (NTA). 
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The construction of the array was administered by the 

Norwegian Defence Research Establishment under contract 

with the United States Air Force, whereas the operation 

of the system, from 1 July 1970, is the responsibility 

of the Royal Norwegian Council for Scientific and In- 

dustrial Research, also under contract with USAF. 

2 •     STATUS OF SYSTEM 

2.1 Facilities 

The C-ita Processing Center at Kjeller consists of a rented 

permanent building containing computer room, adjacent 

rooms for air conditioning, card punching, line termina- 

tion, storage and six offices, and a semipermarieht pre- 

fabricated office building with 17 offices and auxiliary 

rooms, r-art of which is U.S. Government property, part of 

it rented. 

The Maintenance Center (NMC) is located in the array 

area,   near the city of Hamar.  The NMC also includes 

main stores for field equipment, previously located in 

a rented warehouse near the data center at Kjeller.  A 

small storeroom for cables, also in the array area, will 

be kept as before. 

2.2 Personnel 

Few personnel changes  took  place  in  the period.     The 
Chief Programmer  left   1 April,   for  temporary work  at 
SDAC,  Alexandria,   initially  for a one-year period. 
Two computer operators   left,   and  two new were  hired. 
The Librarian had a  three-month  leave  of  absence. 

After a  trial period  of  several months,   the  new operator 
duty  schedule,   initiated  in September  1972,   was   reviewed. 
This schedule,   based  on  seven operators,  was   found  to 
be  impractical  and  unduly  strenuous on operators.     It 

iiliiii»iWiiiiiiiWMriiiittrilllMiiiniii'ffliiiiii aaMWMiriwitfiiiMmiimftiwtiiili mum mm AriM^ ^^**™**™<*** 
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left no "spare" manpower in cases of illness and vaca- 

tions, and resulted in excessive overtime, thus 

eliminating the anticipated savings.  A decision was 

taken to return to the original schedule based on 10 

operators.  Vacancies are expected to be filled in the 

summer. 

One secretary left at the end of the reporting period. 

Major R.A. Jedlicka, ESD Technical Project Officer, left 
the project to return to the U.S.A. at the end of June. 

2.3   Equipment, Maintenance 

2.3.1 NDPC_E2uipment 

The computer hall layout and functional diagram of 

the computer system are shov/n in Figs. 2.1 and 2.2. 

The substantial changes in the period were 

Installation of a "second channel adapter" for 

the second plotter, acquired in the previous 

period.  This allowed simultaneous operation 

of the two plotters, one from each processing 

unit (Detection Processor and Event Processor). 

Purchase of 3000 magnetic tapes, to allow the 

retention period for data tapes to be kept at 

nine months. 

Installation (June) of an ARPANET TIP with as- 

sociated equipment (See para. 2.3.3). 

Maintenance for IBM-delivered equipment, contracted 

with IP,M Norway, continued on "minimum service" basis, 

i.e., nine hours per day, Monday through Friday, for 

standard equipment, plus "time and material" for non- 

standard equipment.  Table 3.1.1 Computer Usage also 

gives an indication of maintenance and outage in the 

period. ■ 

M^L^^t£tffe*^te^tetaldlrttefcä^^^U^^ittlUtA^MM^M&^Att^M^feAttlinUM1^^4£tAik^lMt^^MlMWaMtiAb^^^£j|^fedlftUI^^^MiaMiSi> -■:—- 
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2.3.2 Communications 

As usual, spring and summer was critical for the com- 

munications system, consisting for a large part of buried 

cables.  The difficulties stem mainly from spring thaws, 

various activities among some 600 involved landowners, 

and frequent thunderstorms.  Maintenance of project- 

owned cables (subarray interconnecLions) and modems 

is performed by project personnel, whereas the line 

rental contract with the Norwegian Telegraph Administration 

(NTA) includes maintenance of lines from the NTA network 

to the Central Terminal Vault of each subarray.  There 

is also a provision for "per case" assistance from the 

NTA for modem repairs.  Fig 2.3 shows the communications 

system, and Table 2.1 summarizes outages and degraded 

performance for groups of subarrays.  Degraded perform- 

ance is defined as circuits having between 20 and 200 

bit errors per 16 min intervals.  Circuits having more 

than 200 errors are treated as outages.  It should.be 

noted that the total hours are the sum of individual 

16-minute periods when degraded or down conditions 

are registered.  Actual error periods may be very short 

within a 16-minute period, but there is no way of deter- 

mining the exact figure. 

Several individual subarrays had significant outages, 

most notably 03B, 0513 and 10C with continuous outages 

of 39 hrs, 39 hrs and 71 hrs respectively, caused by 

local cable trouble. 
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2.3.3  ARPANET 

Following negotiations initiated by ARPA in the fall 

of 19 72 on the connection of NORSAR to the ARPANET, 

a Terminal Interface Processor ('HP) was installed at 

the NDPC in mid-June.  After temporary permission from 

the NTA, pending final agreement between all involved 

parties on formal questions, testing of the system 

started with SDAC (network entry point) and Bolt 

Beranek & Newman, Inc. (Network Control Center) . 

Initial testing was somewhat problematic partly due 

to equipment hardware/software problems, successively 

solved, mainly due to the trans-Atlantic line apparently 

not being able to handle the highei speed (9.6 Kb) traffic 

Neither formal nor technical problems were solved by the 

end of Juno.  The seismic data exchange between NORSAR 

and SDAC is integrated in the new system.  Simultaneously, 

efforts were made for hooking the London University TIP 

to ARPANET via NORSAR.  That connection is expected 

to be established later in the summer. 

2.3.4  Fi£ld_.E2uipment_and_Malntenance 

Field equipment performance and maintenance is covered 

in NORSAR Report No. 60. 

*-»!*.    - ■ 11 ni^ffHiirinaffriMiiii-iHtMiiiran'^tf'lii'i'riiaMrfiMiniirrii;^'^--^^"---■—-^   fri ihiiinffilrtitfhlfrtYiWiifmtfiltfii'^ li 
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3. NDPC ACTIVITY 

3•1    Detection Processor Operation 

3.1.1 General_Considerations 

During this roporting period, the mode of operation 

of the Detection Processor (DP) remained essentially 

unchanged, i.e., a close to continuous data recording 

with emphasis on minimizing system down time. 

Average daily recording time, for DP was according to 

Table 3.1.2 98.8%, as compared to 99.1% for the 

previous reporting period. 

No significant change has been made to the DP software 

in this reporting period. 

3.1.2  Data Recordina_and_DP_Down_Ti_mc 

Fig. 3.1.1 shows the DP dov/n time on a day-to-day 

basis for Jan-Jun 73.  The total monthly recording 

time is given in Tables 3 1.1 and 3.1.2 together 

with statistics covering general computer usage. 

It is seen from Fig. 3.1.1 that the down times are 

caused primarily by a few long breaks.  The longest 

interval of dov/n time occurred on 18-19 April, when a 

power break caused DP to be down 13 hours.  Work on 

the telephone lines by NTA on 4-5 June and 13 June 

caused DP to be down 18 hours total.  All other down 

times are of the oracr of 30 minutes except a few 

that were about 1-2 hours. 

The 39 DP error stops in the reporting period were 

related to the following causes: 

■ 
i.UrÜM«hliftifri iHlir.'l.ii.lilllilfuiiiinfclliilllllllllllllkll.lllHlliMn llllWi'nY^IMMaiililrMIMViiUdi'ir-i ' (■•n^ Miirrir-iniil.lirli"i ini.'TiiiN-ir.i ifnalfm- at   .n'l ■■   li i   ■ r ,.■■ fi^-"■i—'-^"'J"t<-"'-^   ifllltlll illllll I iMlliM 
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Tape arive problems 13 

Power breaks and related stops    6 

SPS problems 1 

Other hardware problems 17 

Softwax-e errors 1 

Operator errors 1 

The average mean time between failure in the reporting 
period was   4.6 days. 

3.1.3 D£_9D££äi:i2näi_Ei"£}2l§IIl2 

There have been no major DP operational problems 

in this reporting period apart from the error stops 

explained in Chapter 3,1.2. 

3.1.4 2P_AlH9^ii!32}5_2I}^_p3rameters 

No major changes were introduced to the DP algorithms. 

The parameter changes relevant to the  on-line DP during 

the reporting period were as follows: 

2 January 081.1 GMT 

Selective Surveillance A-fliter was changed from 1.4-3.4 Hz 

to 1.3-3.2 Hz.  This is the same filter as v/as used up to 

23 November 1972, and the coefficients and scaling para- 

meters for this filter are given in Systems Operations 

Report 1 Jan - 30 Jun 72. 

6 February 0 814 GMT 

New beam dcoloyments for both partitions were imple- 

mented, as listed in Tables 3.1.3 and 3.1.4.  All 

beams now have a phase associated to it, and since this 

beam set  is based on better location corrections, all 

 ■•-1" iViriiiiniiiiriii'iiiüirrn'iiniViiaiiiiiri i i i Sn- Tiiiiin i iiirrii.iiif'*'^^^'^ ;....; & ~i. ■    ■ -.. i.n.rc«inig-  
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beams are located where the seismlcity is both in 

slowness space and geographic space.  This has given 

more reliable detections, which is one of the reasons 

why the DP bulletin reported on in Chapter 3.2.1 

has been so successful.  Modifications to the present 

beam set are likely only if changes in nuclear testing 

programs should make it necessary, or if a new region 

should become seismically active. 

The number of Selected Surveillance (grouped) detections 

on a day-to-day basis is shown in Fig. 3.1.3.  Since 

no system or parameter change was made in this period 

which should significantly affect the detection rate, 

the variation in the number of detections first of 

all reflects the variation in the power and structure 

of the background noise. 

3.1.5  ü£tecti2n_Processor _Pcrformance 

Statistics showing the number of on-line Selected 

Surveillance detections (i.e., coherent beamforming) 

as a function of signal-to-noise ratio (SNR) are 
presented in Fig. 3.1.2. 

It is seen that the 'break point' on the cumulative 

curve, which is where noise detections or false alarms 

start to dominate the picture, occurs at about 12 dB 

SNR and corresponds to approximately 20 detections per 

day.  This is about the same as was reported for the 

previous half year period, and corresponds also to 

the statistics on number of reported events given 
in Table 3.2.2. 

■ ■ ■., i.. ,■. .... i...~j...  - - j-.-.----• —^ ^ tiiWAi^lflhiMiiffiÜlifrTiWfeiiiilltfti'ir^ tiMMlilitt^MttMtfiteahVntiifi«  rwitfM^iiMffi 
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Fig.   3.1,2    NORSAR Detection Statistics  IS Jan-30 May  1973. 
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DP EP Job 
Shop 

Data 
Ret 
Copy 

AM DP 
Test 

C.E. 
Maint. 

Power 
Down 

Data 
Lines 
Down 

Mach 
Error 

No. of 
Jobs 

Jan 570 50 90 26 28 5 6 156 

Feb G35 11 24 2 3 6 66 

Mar 569 66 89 2 20 2 1 7 290 

Apr 549 69 82 31 14 4 13 2 122 

May 735 9 

Jim G99 6 1 13 1 

Total. 3757 204 285 59 64 11 n 
i 17 13 31 634 

COMPUTER  A 

DP EP Job 
Shop 

Data 
Ret 
Copy 

AM DP 
Test 

C.E. 
Maint. 

Power 
Down 

Data 
Linos 
Down 

Mach 
Error 

No. of 
Jobs 

Jan 168 270 320 54 35 7 5 2 828 

Feb 28 2 73 412 63 36 10 2 3 940 

Mar 170 256 376 59 36 10 3 860 

Apr 155 235 309 52 55 12 13 690 

May 219 460 11 63 853 

Jun 15 292 622 60 58 2 878 

Total 536 1545 2507 299 283 39 12 
  

16 2 5049 
..... 

DP up time: 

EP  up  time: 

(3757+536) •100 
4344 

(204+1545) •100 
4344 

COMPUTER B 

98.03% 

%     =    40.26% 

TABLE   3.1.1 

Computer Usage  1 Jan-30 Jun   197 3 

iriiri^Mti'trtitoMirfmniiTiiiiiiiiriii.-iiiiiiiiiiiiiiiiiirffMt- iiiiitfilrtiMMliliTIMMMiMiilM^ »iii 11 inii mn    » > i  
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DP DP EP EP No. of DP 
Uptime UP Uptime UP DP Error MTBP 
(hours) (%) (hours) (%) Stops (days) 

Jan 738 99.3 328 44.1 12 2.5 

Feb 663 98.7 284 42.3 9 3.1 

Mar 739 99.3 322 43.3 4 7.8 

Apr 704 97.8 304 42.2 7 4.5 

May 735 98.8 219 29.4 2 15.5 

Jun 714 99.2 292 40.6 5 6.0 

Total 4293 98.8 1749 40.3 39 4.6 

TABLE 3.1.2 

Uh  and EP Computer Usage 1 Jan-30 Jun 197 3 

«.iita-A*—'-i.tiriWiMMMi>>ia".~^^i.l>TirilMritiMriiiiirlBrtiiltf^'"'',"-->--~J-'"'^"''*-'1-'''-'- ^■■■■*-"*^^"»--*-'"""- ili.tM.r iilni|„hiltt'-JJ'>^'l^Mi''i,'«*ta'J'*-'--- '■-■■"■"■ 
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HOKKAIDO,   JAPAN,   REGION 
EASIERN   SLA   OF   JAPAN 
GULF   OF   CALIFORNIA 
UAJ.;   CAL If ORNIA 
HONSHU.   JAP/IN 

OFF    i   COAST   HONSHU.JAPAN 
SLA   nf   JAPAN 

OFF f CUAST HONSHU.JAl'AN 
HONSHU, JAPAN 
NEAR   j.COAST  HONSHU. JAPAN 

TABLE 3.1.3 

Coherent Array Beam Deployment (Set 411) 

(Sheet 1 of 4) 
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BEAM NO  UX (S/KMI UY (S/KCI  PHA^E  lAt 

82 
03 
64 
as 
86 
B7 
8B 
89 
•JO 
91 
92 
93 
9'i 

9S 
96 
97 
98 
90 

100 
101 
IUü 
103 
IC 
105 
106 
107 
106 
109 
110 
111 
112 
113 
m 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
15« 
159 
163 

0. 
-0. 
-0. 
-c. 
-0, 

-C.042Ü7CQ 
0.052 3500 
O.C360600 

-0.0379',D0 
-0.0377730 
-0.0406430 
-0.0425206 

.0351900 
• JlViOiO 
ü55',800 
0)94 730 

.038121(1 
-0,0439500 
-0.0(i23fcOÜ 
o.im?6Da 

-0.03'.4non 
-0,0'-54830 
-0.0449700 
-n.O'i476',iO 
-0.DB9S300 
0.03M1241 
0.0357900 
-C.Ü4709C0 
0.04 29200 
0.0 3 96600 
-0.0493600 
-0.04 8 (.6 00 
-0.0/29899 
0.0915130 
0.0442600 
0.0354900 

-O.C4P6030 
C.&'.2;-.2?9 
0.0353200 

-0.04 50100 
-C.04 728 00 
-0.ü710fiOO 
0.0477700 
0.0440200 
-0.0442800 
-0.0462010 
-0,0506495 
-0.0615821 
-0.06367C0 
-0.0674471 
-0.0700800 
0.0452500 
-0.0601158 
-0.0630484 
-0.0659809 
-0.0689133 
0.0453600 
O.0T7380O 

•■0.0453500 
-0.0586405 
-0.0<.15921 
-C.Ü645146 
-0.0674471 
-0.0703797 
0.0(136599 
C.0443300 
0.039650C 
-0.0601158 
-0.06 304 84 
-0.3659809 
0.0566300 
0.0458900 

-0.0615821 
-0.0645146 

.371499? 

.0429500 

.04 06900 

.0389900 

.0379200 
-0.3601 15(1 
-O.Q(,3| tj^n 

-0.0662130 
-0.0689113 
-0. J71fl459 
C.05741"0 

-0.P3521C0 
-0.032600j 
-Ö.0341800 
-O.033800O 
-0.0324700 
-0.0334000 
-0.0330154 
-0.0305(100 
-0.029490J 
-0.0797600 
-0.0315200 
-0.0304758 
-0.0309300 
-0.0313000 
-0.0283100 
-0.5278300 
-0.0269000 
-0.0265400 
-0.027230.1 
-0.0272300 
-0.0253965 
-0.0266500 
-n.02542C3 
-0.3219900 
-0.0231500 
-0.0217700 
-."1.0234 10 J 
-0.0238100 
-0.0193800 
-C.OZ'JUCO 
-0.0207200 
-0.0233003 
-3.0177776 
-0.0168303 
-3.3184403 
-0.0183900 
-0.0166000 
-0.0162600 
-C.01607C0 
-0.3163500 
-C.C156000 
-0.0152379 
-0.0152379 
-".■. 155101 
-0.C152379 
-0.0150603 
-1.2135003 
-C.IU269H3 
-'''.'»126983 
-0.012690 3 
-CO 126983 
-0.0106700 
-r..1098600 
-0.0106603 
-0.3101586 
-n.oiniseo 
-0..110158« 
-0.0101586 
-0.0101566 
-'.•.008C9CO 
-3.3C77CCO 
-0.0067200 
-•■■.0076190 
-^.0076190 
-.'.'076190 
-"'.0043203 
-O.00435C0 
-:'.0050793 
-0.0050V93 

-.'.j3 309 3,0 
-0. VJ26333 
-. .'.'031600 
-('.0016403 
-.•.'025397 
-'. ."•n2?00 
-."■.0033303 
-?. )C/25397 
-:..'025397 
-.'.2011703 

P 
P 
P 
P 
P 

P 
P 

P 

P 
P 

P 
P 

P 
P 
P 

(' 
P 

- P 
P 

P 
P 
(• 
P 
P 
P 

P 
P 

P 

P 
P 

P 
(• 

P 
P 
P 
P 

P 
P 
P 

P 
P 

P 
P 

P 
P 

P 
P 
P 

P 
P 

P 
P 

P 
P 
P 
P 
P 

P 
P 
P 
P 

P 
P 

P 

P 
P 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

37N 
37N 
25N 
31N 
29N 
32N 
34H 
22N 
IflN 
23N 
29N 

27N 
32N 
aiH 
1911 
13N 
27N 
29N 
37N 
61N 
19N 
1911 
26N 
17fJ 
17N 
2 3N 
24N 
54N 
5BN 
16N 
9N 

2014 
14N 
3N 

1 IH 
16N 
SON 
17N 
13N 
5N 

13N 
27N 
33N 
37N 
43N 
4 7,-j 

12N 
2BN 
33IJ 
38N 
42N 
ION 
ON 
ou 

23M 
28N 
33N 
38N 
42N 
54N 
8^ 
3N 

2 3'* 

28N 
iu 
20N 
8N 

23N 
2CN 
4 IN 
5N 
2N 

' j't 
4S 

17N 
24S 
SOU 
34N 
39'l 
I9f| 

LCJN 

135F 
90M 

now 
14 2f. 

142t 
1381. 
13 5t 
l-9k( 

146E 
143E 
139L 
1401 
132f 
1011 
109W 
14 51 
129L 
UuE 
115t 
56t 

lJ2t. 
136W 
1261- 
96W 
98S 

12 It 
123[ 
01E 
33h 
931, 

1J3V. 
121C 
92h 

1J?H 
12 5i. 
121t 
79E 
DIM, 
90b 

1261 
1211. 
ICSt 
99[ 
96C 
89t. 
02r 
87^ 

I'JOL 

96E 
91E 
86L 
l.'.K 
911. 

1211. 
IJK 

96t 
92E 
87C 
B3E 
36W 
B2k 
841, 
98E 
93E 
89C 
7 IK 
78k 
94r 
90t 
79t 
78h 
79V> 
Hlh ' 
bin 
94E 
9U 
B7E 
831. 
781 
681, 

RCCtON NUHPEP, AND NAME 

660     SEA OF JAPAN 
465     EASTERN MISSCUKI 
49     GULF OF CALIFORNIA 

2ii soum OF noNstiu, JAPAN 
211     SUUm OF HONSHU, JAPAN 
21 I     SOUIH OF HONSHOi JAPAN 
233    NEAR S COAST OF S. HONSHU 
4 7    OTF H.COAST OF CAJA CALIF. 

216     KAHIANA ISLANDS 
213    VOLCANO ISLANDS REGION 
211 SOUIH OF HONSHUi JAPAN 
212 DONIN ISLANDS REGION 
236     SHIKUKU. JAPAN 
333    USSR-H0NG0L1A BORDER REG. 
53 RtVILLA Gl&FOU ISLANDS 

216    MARIANA ISLANDS 
230     RYUKYU ISLANDS 
238     RYUKVÜ ISLANDS 
''58     NU(UH!ASURN CHINA 
335    UKAL HOUNIAINS REGION 
57     MICHOACANi MEXICO 
54 OFF CUAST OF JALISCO, HEX 

230     RYUKYU ISLANDS ' 
60 OAXACA. MEXICO 
59    GUERRERO, MEXICO 

244     TA1HAN 

246     SOUTHWESTERN RYUKYU IS. 
326     CENTRAL RUSSIA 
4ii2     NORTH ATLANTIC OCEAN 
61 CHIAPVS, MEXICO 
63     OFF COAST OF MEXICO 
240     PHILIPPINE ISLANDS REGION 
69     NCA(! COAST VS-   CHIAPAS,HEX 
M3 C. CENTRAL PACIFIC OCEAN 
251     SAKARi PHILIPPINE ISLANDS 
249 IU/UN, PHILIPPINE ISLANDS 
329 EASTERN KAZAKH SSR 
94 CARIBr.EAN SEA 
71 NEAR COAST OF GUATEMALA 

259 MINDANAO, PHILIPPINE IS. 
25J MINOCIROt PHILIPPINE IS. 
664 EASTERN CHINA 
325 rSlNGHAI IKOVINCE, CHINA 
325 TSINGHAI PROVINCE, CHINA 
332 NORTHERN SINKIANG PROV. 
331 KAZAKH-SINKIANO BORDER 
74 NEAR COASI OF NICARAGUA 

3:7 S/ECHHAN PROVINCEi CHINA 
325 TSINOKAI PROVINCE, CHINA 
32S TSINGHAI PROVINCE, CHINA 
332 NORIHIRN SINKIANG PROV. 
7B CUSTA RICA 

697 GALAPAGOS ISLANDS 
26 5 NORTHERN CLLEKS 
31B VUNAN PROVlNCCi CHINA 
313 INDIA-CHINA BORDER RFGIIJN 
325 TSINGHAI PKOVINC.L, CHINA 
321 SOUTHERN SINKIANG PROV. 
332 NORTHERN SINKIANG »ROV. 
4J2 N0R1H ATI ANI 1C Etr'AN 
00 PANAMÄ-COSIA RICA BORDER 
76 OFF COAST UF CENT,AMERICA 

297 BURMA-CHINA BORDER REGION 
313 INDIA-CHINA BURDER REGION 
3>6 TI0E1 
80 DOMINICAN REPUBLIC REGION 
81 PANAMA 

294 BURMA-INDIA BORDER RfGlDN 
3.6 TIBET 

32J KIRGI/-SINKIANG   miROER 
03 SOUIH   OF   PANAMA 
8 3 SOUTH  OF   PANAMA 

U'4 OFT   CUASI   OF   LCUAFOR 
1'9 NEAR   COAST   OF   N.   PfRU 
296 BURMA 

315 INOIA-BANULAOCSH  BORDER 
3.-6 TIPLI 
3J6 TIBET 

321 SUUIHCRN   SINKIANG   PROV. 
4V2 NORTH   ATLANTIC   ÜCi.A>l 

TABLE   3.1.3   (Cont.) 
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BFAH  UO UX   (S/KH| UY   (S/KM) PHASE (.AT LON REG 

161 Ü.04i5700 -3.3011600 P 5N 76h U.3 
162 0.0'.23AOO 0.0012700 l> 3N 75W 133 
163' 0.03701?3 o.oo^woo P 75 eot» H.B 
16« 0.O3060C0 -0.0002300 P 2S 7BV. 1 J7 
165 -O.OAOllOO -O.OÜJ6000 P 6S loOE 276 
166 -0.0   \2500 0.0'J05'.00 P 2N 98C 706 
167 -0.0'.943'J0 O.OOviS'iQO P 2S 101! 274 
16Ü -0.05*3500 0.0007600 P tu 96C 73'. 
169 -O.Oit^OQO 0.0037900 P 9U 94fc 73'. 
170 -0.U,J06'.95 0.0 P )2N 93r 703 
171 -0.0666000 -0.3033000 P 2hN 05t 3J0 
172 -0,0735300 -0.3036100 P «ON 75E 320 
173 C.05VD5C0 3.0020203 p 1«JN 65K 90 
17* 0.0A9<.'.an 0.002CCCÜ P 101/ 71H 103 
175 0.0467600 0.0017903 P 7N 7 3H 99 
176 -O.OYiiO.iCO 0.0027700 p 32IJ 79t 33'i 
177 -0.0605900 0.302'.'.00 P 29N OU; 310 
170 -0.07in<.5'i 0.0025156 P 39N 77E 332 
179 -C.07s77t5 0.0025356 P '.IN 72t 716 ino -o.OHi'jiao o.on2'.oco P 52N 55E 335 
Ifll u.nwümo 0.3052533 P ICN 63V. 92 
18? C.U377900 U.0091300■ P 7S 76t, HI 
183 -0.0733122 0.0050753 I' 36H 7'.r 7;'o m -o.n76,->','.ti O.00S0793 P 41N 69L 716 
IBS C.Of55800 0.0076700 P 51// 30N 433 
106 Ü.Of.77300 O.OOOO'.CO p 16N 61V. 92 
187 -0.0/1 (H59 0.00761B9 P 3.U 7'iC 711 las -C.07'i7705 0.30/6109 P 37N 71b 71V 
109 C.01.60000 0.0096800 P 13N 61W 95 
110 0.0533800 0.0090003 P UN 62i.' 95 
I'll 0.036'J400 11.0136303 P los 7 IK 112 
112 -O.Ü7'i39';>) Ü.CU95Ü00 P 35N 70C 71B 
I'13 0.0152000 P.0132000 P 14S 69W lie m -0.0760000 0.3127000 P 36N 67t 718 m -0,073fv000 0."125003 P 33N 69F 739 
196 -0.Ü6542C0 0.0157700 P 17N 74t 314 
147 -C. jl/'jbZO O.IU498C0 P 3 ON 69.: ?J 0 
19« 0.0333500 0.0175703 P IBS 64» 123 
199 -O.0i!2150J '..0178700 P '.4N 55E 336 
200 0.067'.'.rl/, 0.0203172 P 28l{ 45H 433 
201 C.'i6'31')0 J.0207600 P 25,< 46t. 4J3 
202 -0.3710)00 0,0113300 p 27N 67C 713 
203 -0.0H639C0 0..32lOVCfi P 4 EN 40L 336 
20« 0.0796000 0« 12276C0 p 46N 2BK 4J3 
205 0.0700499 1.3229100 p 31N 41V, 433 
206 o.oi.n KM ).0228561) P 2U4 46h 403 
207 0.057'. <tC0 .1.02)2100 P 18H 4 7V. 4y3 
200 -C.0»7209'> 0.3232203 P 35N 59t 3'iB 
209 0.07331'.'! C'. "253965 p 36N 36M 4,. 3 
210 O.y'.36'50P ri.l'2/i'.lCD P 15N 46H 433 
211 -O.O'.n.-'i ^o 0.3263400 p 2*5 70E 429 
212 -0.0500800 O.C'265900 P 55 68E 426 
213 -0.0703797 t.0253965 P J5N 63E 354 
21'. 0.0761000 0.0262800 P 4.\N 30h '.,'. 
215 0.05(18500 'J.02BB403 P 12N 45W 41.. 3 
216 -0.0408900 0.0274600 P 205 67r 429 
217 -0.0434500 '..•'i27'.330 p 14S 66C 429 
218 -O.O'.7290O J.C27H00 P 9S 67f: 429 
219 -O.CS46230 0..1273900 P IN 66e 421 
220 »0.0724300 ü.J270'.OO P 27N ton 353 
221 -0.0785900 J.^BIC'1 P 36N 55t 34B 
222 -0.0573730 0.0317300 P 6N 61E 421 
223 -O.07750r,0 '..^312303 P 27/4 57C 353 
22« »0.C7J5900 3.r3122C3 P 32ri 54E 346 
225 0. j'i('3 3ep 0.'.3331 5'. P ION 421. 433 
226 -O.O725O0O 0.032'.On3 p 28N 55t 35-3 
227 -C.07730CO 0.3335000 P 36;/ 50ü 348 
226 
229 

-O.OH07Bi:o 0.0329800 P 43N 4 5r: 337 
-0..'15898.10 ('.■1350313 P ION 571 421 

230 -0.0622200 ,.03'.923D p 15N 56E 417 
231 -0.07320,-0 ■.'./,36'.30O P 3n. 50C 348 
232 
233 

-Ü.C721100 r.,1346400 P 2BN 53t 353 
-o.otonioo '1. 3386203 P 1511 5 3t 41 7 

23<. -0.3/6 3930 5.11312000 P 3«N 45E 344 
235 O.'^.'.r. 710 ' •:. •.307233 P 8N 3 7W 4 j6 
236 
237 

-O.'J7»2030 1.-4 3.3 30 P 34N 46E 347 
0.J6595Cn .••.04155C0 P 37N 25M 'i I'J 

238 0.0'. lAOOfi ).)439403 P 4N 33W 4.'6 
239 -0.0577300 3."'.21/01 p 13N 491; 415 
2<P0 -0.0736050 3.O«29701 p 39N '.IE 366 

TABLE  3.1.3     (Cont.) 

Coherent Array Beam Deployment   (Set  411) 
(Sheet  3 of 4) 

REGION NU1BCR AND NAME 

CULOHEWA 
COLOMBIA 
OFP COAST OF N. PERU 
ECUADOR 
SUNUA SIRA1T 
NLIKTHERN SUMATRA 
SOUTHERN SUMATRA 
NICÜBAR ISLANDS REGION 
NICOBAR ISLANDS REGION 
ANDAMAN ISLANUS REGION 
NEPAL 
KIRGIZ-SINKIANG   60RUER 
PUERIU  RICCI   RLGICN 

LAKE  HARACA1B0 
NORTHERN  COI O.IBIA 
KASHMIR-TIBET  BORDER  Rti. 
NEPAI 
EASTERN KASHMIR 
K1RC1/ SSR 
URAL   MOUNTAINS   REGION 
LEEHARO   1SLAN3S 
NORTHERN  PERU 
NORTHWESTERN KASHMIR 
KIRCI7   SSR 
NORTH ATLANTIC RIDGE 
LEEHAKÜ ISLANDS 
SOUTHWESTERN KASHMIR 
'.FGHAM STAN-USSR BORDER 
HINDWARO ISLANDS 
WINDWARD ISLANDS 
PERU-BRAZIL DORDtP. REGION 
HINDU KUSH REGION 
PERU-BOLIVIA BORDER REG. 
HINDU KUSH REGION 
AFGHANI SI AN 
INOl A 
PAKISTAN 
BOLIVIA 
WESTERN KAZAKH SSR 
NCRTH ATLANTIC RIOGC 
NuRTH ATLANT IC RIDGE 
PAKISTAN 
WESTF^N KAZAKH SS"« 
NORTH ATLANTIC R1ÜGL 
NURTH ATLANTIC RIDGE 
NORTH ATLANTIC RIDGE 
KDRTH ATLANTIC RIÜCE 
IRAN 
NURIri   ATLANT IC   RtDGE 
NORTH   ATLANTIC   RIOGI: 
HID-INI) I AN   Rl:,£ 
CHAGUS   ARCHIPELAGO   REGION 
WESTERN   PAKISTAN 
AZORES   ISLANDS   REGION 
NORTH   AILANTIC   RIDGE 
HID-INOIAN   RISE 
MI0-1N0IAN   RISE 
MID-INDIAN  RISE 
CARLSntRG  RIDGE 
SOUTHERN   I RAN 
IRAN 
CARLSBERG RIDGE 
SOUTHERN IRAN 
IRAN 
NÜRIH  ATLANTIC   RIDGE 
SOUTHERN   IRAN 
IM AN 
EASTERN CAUCASUS 
CARLirlERG RIDGE 
ARABIAN SEA 
IRAN 
SOUTHERN IhAN 
ARABIAN StA 
N.W.    IRAN-USSR   tiORDFR   REG 
C.   HID-AUASTIC   RICE 
WESlLUN   IRAN 
AZCRES   ISLANDS 
C.   MID-ATLANTIC   RIDGE 
EASTERN   GULF   OF   ADEN 
TURKEY 

Valid  from IG Fob  1973. 
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BEAM NO  ux IS/KHI l)Y (S/KH)  PHASE I AI 

Z<.1 

Hi, 
Z'.S 

2«? 
Z'.0 
Z'.g 

200 
251 
252 
253 

25« 
255 

256 
257 
25fi 
259 

260 
261 

262 
263 
2t<i 
265 

266 
267 
260 

26<) 

270 
271 
272 
273 
27«. 
275 

276 
277 

27« 

279 
280 

281 
■ 282 
2E3 

26'. 
285 
2t<6 
207 

268 
289 
290 

291 
292 

293 

29« 
295 

296 
297 

29« 
299 
330 

301 
302 
303 

30« 
305 

306 

307 
308 
309 
310 

311 

312 
3U 
Jl« 
115 
316 
317 
318 

C.0361200 
0.0110600 

-0.0108100 
0.0325800 
0.013?100 
O-O:?'13265 
0.0162300 
-0.0222700 
-O.Ü-'"i38aO 
-0.05160.10 
-0.0310300 
-O.OVi9100 
-0.06 5 5100 
0.0258300 
C.01F50C0 

-C.Ü270'.00 
-0.0528700 
0.0.'116C0 
-0.0298600 
-0.0687600 
-0.0811900 
-0.0581000 
-0.0512'.C0 
O.O'.MOOO 
-COM 3182 
-0.0'.52900 
-O.Ci')61'i(0 
O.ü3C'5«C0 
-0.0381218 
0.0110300 

-0.0.'ü2600 
-0.0166900 
-0.0295100 
-0.0337230 
-0.0336600 
-0.03739C0 
-0.0'. «COO 
-0.0731699 
-c.o5'.ono 
-0.0'.33eC0 

-0.0'.933l 0 
-C.0677900 
-0.0615C21 

-0.0653*00 
-0.06(14900 
-0.0101900 

-0.0136800 
-0,0116000 
-0.01351C0 
-0.0170 2 00 

-0.Ü.1B13 JO 
-O.OIC',500 

-0.0153'.':0 
-0.0189700 

-0.0201300 
-0.0211300 
0.0112900 
0.0116700 

0.0108 500 
0.0105<iOO 

.0,0.99200 
o.u -g^oo 
-CO1! 35CO 
-0.0^01230 
-0.0' 52000 
-O.OK'ftOOO 
-0.0330600 

0.0216200 
0.01808jn 

0.0183900 
0.0187900 

0.0159f,00 
-O.C:97'i'iO 

-0.013**00 
-0.0250*00 

-0.0198080 
-0.0 •bTi'O 
-0.0192600 

0.0*59*00 
O.O'i5S-)00 
0.l"'*5'.100 
0.0*03900 

n.o*8^*Cu 
0.05u.'530 
O.C510100 

O.05O66C0 
3.0508200 
0.0501200 
rv.OS3T200 
0.0538200 
0.0539800 
0.0350*00 
C.OSWOC'.) 
0.0562700 

■0.0555000 
C.0573100 
0.0596300 
0.0590700 
0.0575800 
0.0616500 
0.0632100 
0.06592CO 
ti.0665706 
0.0716799 
0.0702200 
r).C755SC0 
0.0761895 
O.C'8',6200 
(p.105*600 
O.O91D900 
0.10*3259 
0.0787292 
O.OB36<.00 
0.0926'iCJ 
0. J8)6f0ü 
0.08*6900 

-Ci.0*7*?00 
-0.0*57300 
-0.'J*20300 
-0.0285600 
-3.0253965 
-0.12*2600 
-',.02**:-C0 
-0.0235900 
-r.02'J69C0 
-0.0250200 
-'.1.0225703 
-•).C165'.00 
-0.1153903 
-0.015*600 
-1.01605C3 
-0.0139700 
-0.0122100 
-0.006*500 
-0.0030500 
0.0025303 
0*007*100 
0.0095*00 
CM 3* 600 
0.011*700 
r.v2;c6Cj 
0.0196000 
0.0239003 
0.02G57C0 

-0,0060303 
t>.C132C10 
o.^iifteoo 
0.0196500 
•'.■.■•23B300 
O..1278003 
—1.0391300 
-11.038 lr>C3 
-■■•.•"332231 
-•i.323*800 
-C,03599« 
-0.333900Ü 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

P 
P 
P 
P 

P 
P 

f 
P 

P 

P 
P 
P 

P 

P 
P 

P 

P 
PP 

PP 
PP 

PP 
PP 

PP 
PP 
PK" 

PKP 
PKP 
PKP 
PKP 

PKP 
PKr 

Pl.P 

'KP 
PKP 
PKP 
PKP 
PKP 

PKP 
PKP 
PKP 
PKP 

PKP 
PKP 

PKP' 
PKP 
PKKP 

PKKP 
PKKP 

PKKP 

PKKP 
PKKP 
SKP 

SKP 
SKP 
SKP 

POP 
PCP 

IN 
2 35 
265 
IN 

IBS 

IS 

13S 
175 

JlS 
12N 

*5 

ION 
37U 

ON 
75 
75 

20H 
2S 
IN 

*1N 
*5N 

35N 
2BN 

36N 
3 7N 
35N 

39N 
36N 

35N 
36ll 

**N 
39N 
«3N 

36\ 

38N 

*1N 
39N 

*6N 
l*H 

95 
55 

201. 
2S 

5N 

13N 
2*5 

25S 
20S 
32S 

1*5 
16S 

19S 
23S 

OS 
55 
9S 

23S 
365 

*2S 

3i)S 
37S 
«65 

5>i5 
56S 

55S 

5*S 
165 

65 

UN 
'.5 
75 
75 

19 S 
195 
IBS 
225 
52a 
51N 

L ON 

30H 
13W 
2Br 
26H 
13V. 
2*H 
l*Vi 
29t: 
;.*r 
*3E 
35L 

39L 
36r 
inv. 
13H 
33L 
39t 

13H 
30t 
33t 
3*L 

3 3! 
33t. 

UH 
29i; 
2 7C 
2Bt 

*W 

2« 
5E 

12C 
IbE 
17U 
221; 
21C 
20E 
2'iL 
27E 

1*51: 
1591 
152r 
12 Ih 
132r. 
126t 
121t 
176». 
1U0W 
17YK 
179V. 
167L 
17*h 
179VI 
17 2E 
15 0t 
152L 
13CF. 
113W 
1U3W 
90Vi 
71K 
72H 
7SW 
26Vi 
30W 
2V. 

27L 
73W 
13U 
121E 
l*2t 
l*8L 
15*1 
1751. 
179h 
160L 
170L 
17'.V. 
1581. 

lUlGIUN NUMBER AND NAME 

*36 
*I3 
50* 
*J6 
*10 
*06 
'.10 
580 
577 
555 
57 3 
55« 
366 
VJ6 
*0B 
572 
555 
*07 
56B 
366 
36! 
3 72 
553 
*0Z 
366 
?.69 
366 
385 
370 
396 
5'. 5 
39Ü 
3U3 
360 
36* 
391 
365 
350 
216 
193 
192 
2*0 
196 
259 
253 
•71 
171 
177 
179 
106 
173 
mi 
189 
193 
192 
290 
605 
692 
692 
135 
136 
1** 
153 
153 
*10 
*30 
115 
281 
25* 
2J2 
2,. 7 
193 
173 
181 
186 
109 

7 
210 

C. HID-ATLANTIC RIDGE 
SÜUIil Al UNI 1C. RIDGE 
(U PUI;LIC OH SOUIH A; MCA 
C. HIU-ATLANT1C KIOCE 
SUUIH ATLANT IC UIDGE 

C. MIU-ATLANTIC RIDGE 
SOUTH ATLANTIC R1DCE 
PMCJDESIA 

MALAWI 

HESIERN ARABIAN PENINSULA 
TANZANIA 

ETHIOPIA 
TURKEY 
C. HID-ATLANTIC KID6E 
ASCENSION ISLAND RliCKIN . 
LAKE TANGANYIKA RtGIDH 
WESTERN ARABIAN PENINSULA 

NORTH OF ASCENSION 1SLANÜ 
UGANDA 

TURKEY 
CRIMEA REGION 

CYPRUS 
UNITED   ARAB   REPUBI IC. 
N0R1H   ATLANTIC   OCEAN 
TURKEY 
DODECANESE ISLANDS 
TURKEY 
SI RAITS   DE   GIBRALUR 
CRETE 
ALGERIA 
NORTHC. M   ITALY 
SOUTHi. Ri     ITALY 
Yur.r.siAv»' 
SOUTHERN  GREECE 
GREECE 
ALBANIA 
AEGEAN   SEA 
RUMANIA 
MARIANA   ISLANDS 
SÜLUMUN   ISLANDS 
NEW   iJRI TAI N   RE GUI.« 
PHILIPPINE ISLANDS REGION 
HESI NEW GUINEA REGION 

HINDAMAOi PHILIPPINE IS. 
HINOCRC» PHILIPPINE IS. 
SOUTH OF FIJI ISLANDS 

SOUTH OF FIJI ISLAN3S 
KERHAOEC ISLAfiOS REGION 
SOUIH OF KERHAOEC ISLANDS 

NEW HEBRIDES ISLANDS 
TONGA ISLANDS 
FIJI ISLANDS KEGILN 
LOYALTY ISLANDS REGION 

SOLOMON ISLANDS 
NEW OKI TAIN REGIFIN 

T1K0R SEA 

EASTER ISLAND REGION 
SOUTHERN PACIFIC DEE AN 

SOUTHERN PACII If. OCEAN 
NEAR COASl OF C. CHILE 
CENTRAL CHILE 
NEAR COAST OF S. CHILE 
SOUIH SANDWICH. IS. REGION 

SOUIH SANDWICH IS. REGION 

SOUIH ATLANTIC RIDGE 
SOUIH OF AFRICA 
NEAR COAST OF PERU 
TANIHBAR ISLANDS REGION 
PANAY, PHILIPPINE ISLANDS 

NEW GUINEA 
EAST NEW GUINEA RIGION 

SULOHON ISLANDS 
TONGA ISLANDS 

FIJI ISLANDS REGION 
NEW HEBRIDES I SIANDS 
LOYALTY ISLANDS REGION 

A.<DRL
:
ANüF IS.. ALIUIIANS 

NEAR EAST COAST KAMCHATKA 

TABLE 3.1.3  (Cont.) 

Coherent Array Beam Deployment {Set 411) 
(Sheet 4 of 4) . 

Valid from 16 Feb 1973, 
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Beam I   .411   (02/0G/7 3) Part II 

AV   NO l/X   tb/Kf'l 

1 0.0 iP?90O 
? -0.063BIOO 
3 o.o:-9<i00o 
* e.o •19 500 
5 -O.CfV^HCO 
6 -0.0205266 
7 0.0?'.70CiO 
8 -0.'31519 00 
9 0.C'3n;'930 

10 -0.0(.99700 
11 -0.02fl?ZCO 
y/ -0.0366S55 
13 ' -0.0!>676C0 
l« 0.03479-;0 
15 -0.J379'.'I0 

16 -0.03390^0 

17 O.oi'ilböO 
18 -0.0''5fan00 
19 -a.05'i7(> JO 
zo -0.0H953CO 
21 -0.5493600 
2Z -0.0729H99 
2 3 0.0910100 
?', 0.:i'.2 5229 
25 -CO'. «.28 10 
2« -G.Ü';367.-;0 
27 -0.0689133 
28 -0.1 .OSAOO 
?■> -O.0M5a21 
30 -0.U71B459 
31 -0.0'.75D:9 
32 -0.0565030 
33 0.0578500 
3* -0.O6859CC 
35 -0 .■0747765 
36 -0.'.•'•39100 
37 -0.1 •55'J';9 

38 -0.9?<.77:!5 
39 -0.07?560O 
A0 -C.l -31530 
M -0.0C639O0 
« C,07960-0 
AJ -2.;7720r-9 
44 0.07331^5 
AS -0.0500900 
At 0.0'.B3'J60 
',7 -0.0725000 
<.e -Q.»807800 
/,<) -0.1622200 
50 -0.0732000 
'»I n.J132130 
52 -C.0516000 
53 C.0258300 
54 -0.0271400 
50 -0.-)S119JT 
Si C.O'.AICCO 
57 -o.:'.i29io 
58 -0.0561400 
59 -0.03360"^ 
60 -o.n35no 
61 -0.01702.10 
62 -9.0 840:0 
63 -o.3?ni3?o 
64 -C.T 13530 

IIY   (S/KM1      PH.'/.I      LAF. unr- RtClON NUMOER AND MAKE 

0.0913900 P 83N 7W 
3.0873700 P 7 3N 50t 
,'.C6i440Ü P 61N 102k 
0.0575700 P 54N I63h 
0.0557100 P 5211 178W 
0.0558723 p 56N l62i: 

i.0045300 p 50N 13üh 
0.0542303 P 5ZN 172f 
0.0498003 P 44N Uli. 
0.0509800 P 67.N 6 7i; 
0.0488000 P 47N 154L- 
0.0431740 ' P 4 3M 1 ,4C 
U.0429400 P 06fJ U1F 
0.0412400 P 31N 114W 
•.'.■3338000 P 3 IN >42t 
0.r129/,'-,C0 P m 146t 
O.0HB3100 p 19.M l.",9h 
:j.0269000 P 27N 1291 
0.0272300 p 37H HOL 
v''.02723C3 P 6 IN 56E 
O.,.1217700 P 2 3:i 121C 
0.0238100 p 5 4M 8lL 
i.;'19380O p 08.J 33W 

0.0177776 P 14;i 92W 
'••0163500 P 5N 1261. 
'.'. 1155100 p 37N 961: 
J.'0126983 p 42'j e6C 
".,126203 p oe'i 501 
■.•.30 5071; 3 p 23« 94[ 
',0025397 P 39N 78t 

( .' P 8i K'5t 
0.0037900 P n. 941 
••0020203 p 19N 6 Oh 
j.1324400 P 29N 6K 
3.C025396 P 4P- lit 
'1.0024000 P 52N 551 
.«.0061703 p 55N 401 
0.0076189 P 37N 7U 
».C'149800 P 30N 69L 
0.1158000 p 5 3N 44t 

0, '21073J P 46;< 481 
?.0227600 P 4 ON 2SH 
0.3232203 p 35N OSL 

0.0253965 P 36N 36V. 
".•"26590) P 01> 6EC 
'•.0330154 P ION 42W 
0.0324000 p 2arv 55i: 
0.',329!'.00 P 4 3") 4 01 
:'.?3492Q.-' p ION 56C 
■l.n4:60O0 P 34-i 461. 
1 .'■'485403 P IBS 13V. 
•..0501200 P 12N 431 
0.05504 0 1 P ON 18h 
■>.■•56270.1 P 75 3UL 
■■.05T5000 n 4 ON 34i: 
0.36592CO P 36N Uh 
1. '716799 P 30'< 27t. 

■■.■.•702201 P 39N 2B!; 
'.^836400 P 3(1N 21L 

-O.,225703 PKP 320 179,. 
-..■••16040 3 Pff 140 167: 
-■..11481C0 PhP 2US 170" 
- '.•:1221C) PKP y J 15?i 
'j. 0230603 PKP 590 26V. 

64 1 
648 

2 
10 
7 

213 
25 
5 

458 
3 30 
221 
224 
32 7 
49 

211 
216 
03 

238 
608 
330 
244 
326 
402 
69 

209 
320 
33 2 
724 
294 
321 
262 
7.'4 
93 

310 
716 
330 
724 
717 
710 
724 
336 
433 
348 
4.3 
426 
403 
353 
337 
417 
347 
41 j 
555 
4.6 
572 
361 
4 2 
3o9 
366 
364 
179 
1H6 
173 
192 
10 3 

TABLE   3.1.4 

Incoherent Array Boam Deployment   (Set 411) 

NORTH OF SVALBARO 
NUVAYA /E.UYA 
SOUTHERN ALASKA 
UNtKAK 101 AND Ai BtON 
ANORUNQF 10., ALCUTIANS 
NEAR LAST COAiT KAMCHATKA 
VANCOUVER ISLAND kCGIUN 
NEAK ISLANDS, ALCU1IANS 
HEBGEN LAKE ftL&lON 
UkAL MDUNTAINO KCÜ1QN 
KURILr ISLANDS 
HOKKAIDOi JAPAN, REGION 
LAKL EAIKAL KLG1GN 
GULF OF CALIFORNIA 
SUUIH OF HONSriU, JAPAN 
KARIANA ISLANDS 
REVILLA CIGFDU ISLANDS 
RYUKYU ISLANDS 
NORTHEASTERN CHINA 
URAL KUUNI A1NS •itEGHIN 
TAIWAN 
CtNTRAL HUSS1A 
NORTH ATLANTIC r.iC£AS 
NCAFl COAST OF CHIAPAS »HEX 
HINOANAU» PHILIPPINC IS. 
TS1NGHAI PROVlNCEi CHINA 
NORTHfRN S1NKIANG ('r'lOV. 
V.tS.ICKN RUSSIA 
eilRHA-INlll A RORDER REGIIJN 
SOUTHERN SINKIANG PROV. 
SUUTH 01 JAVA 
NICC'BAR ISLANDS REGION 
puERTu üICü R:CIüN 

NEPAL 
KIFV.U   SSK, 
UKAL   MOUNTAINS   REGION 
WESTERN  RUSSIA 
AFGHANISTAN-USSR   r.lJROER 
PAKISTAN 
WESTERN KUS.S1A 
HLSIC^N   KAZAKH 
NORTH  ATLANTIC 
IriAN 
NORTH ATLANTIC RIDGE 
CHAGUS ARCHIPELAGO REGION 
NURTH ATLANTIC RIDGE 
SOUTHERN IFAN 
EASTERN CAUCASUS 
ARABIAN SEA 
HESIERN   IRAN 
SUUTH  ATLANl10   RIDGE 
WESTERN   ARABIAN   PENINSULA 
C.   HIG-AILANIIC   RIDGE 
LAKE   TANGANYIKA   RLGIDN 
CRIM'A   REliIUN 
NORTH   ATLANl IC  CCi-AN 
OUDECANESE    ISLANDS 
TURKtiY 
GPtCCE 
SOUfH  OF   KERHADIC   ISLANDS 
NEIi   HE ER I DES   ISLANDS 
TONGA   ISLANDS 
NEW   ß.UlAIN  RLGIÜN 

SÜUlH   SVWhlCrl   IS.   REGION 

Valid from 6 Feb  1973. 
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3 • 2   jLYg-D;1"-. Processor 0peration 

3.2.1  General_Considerations 

The EP operation in this reporting period was charac- 

terized by continuity and stability, and the analysts 

have further improved their skills.  Still, a number 

of important changes have been implemented of which 

the more important are 

The filter setting has been regionalized and 

made a function of beam number. 

The processing method, beampacking or beamforming, 

has also been regionalized.  Correlation is now 

dropped completely in on-line operation. 

The EP plotted and printed output has been stream- 

lined, thereby reducing the paper output to 1/3 

of the previous amount. 

Details of these and other changes are given below. 

Table 3.2.1 shows the number of detections processed 

by EP and what were the decisions of the analysts. 

Analyst Classification Number of 
Process!nqs 

  

Percentage 

Accepted as events 

Rejected as being 

- Noise detections 
- Local events 
- Double processings 
- Communication errors 

3899 

174 3 
1110 
601 
449 

50.0 

22.3 
14.2 
7.7 
5.8 

Sum processed 7802 100.0 

TABLE 3.2.1 

Analyst decisions for detections processed by EP during the ti 
period 1 Jan - 30 Jun 1973. 

me 
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The numbers are fairly similar to those for the pre- 

vious reporting period, although the number of accepted 

events has increased slightly and the number of noise 

detections is somewhat reduced.  Around 200 (or 3%) 

fewer detections have been processed by EP, reflecting 

that the EP processing thresholds have been kept around 

the same values, 3.6 for Partition I (coherent) and 1.6 

for Partition II (incoherent). 

The automatic DP bulletin mentioned in the previous 

Operations Report has from 18 May 19 73 been distributea 

by Telex to seismological institutions in Scandinavia. 

The bulletin, which is entirely based on DP data, is 

sent, out every workday morning covering the previous 

day.  In this way the receiving institutions have a 

reliable list of epicenters already w.ien they start 

reading their own seismograms.  Tue response indicates 

that the bulletin is greatly appreciated.  Fig. 3.2.1 

shows a sample copy of the DP bulletin, which on an 

average reports 20% less events than the final weekly 

bulletin, and con :ains around 10% false alarms.  Being 

100% automated, this is considered fairly satisfactory. 

3.2.2  Computer_Utilization 

During this reporting period EP was up 40.3% of the 

time, according to Table 3.1.2.  This is 5.5% less than 

for the previous period, while the  number of processed 

detections has decreased by around 3%.  This reflects 

that the computer usage from EP now is stabilized, and 

at a level where a sufficient amount of computer time 

also is allocated to other purposes.  The problems 

with the plotter capacity which has been reported on 

previously has now been eliminated, and for two reasons: 

(1) a second plotter has been installed, (2) the EP 

plots have been reduced to 1/3 in size. 

■'■J^'rtV, Ylm-S».^!***- -—■ - 
'■nni^hi i ^v—-.„.„^.^.^„y nl ^^,^^^^.~.t l^a... ...:.. i 





- 28 - 

3.2.3 EP_Operational_Problenis 

Tv/icG during this period, writing of EP-data to the 

TAL tile on disk stopped completely.  Both times the 

reason for this was that the Event Processor went down 

while writing to the TAL file, but before it was able 

to reset the status of the TAL file records from "being 

filled" to "data to be transmitted".  The records were 

both times reset by an off-line program. 

The designed accumulation of EP output on th^ Event 

Tape, together with the simultaneous use of this 

tape for editing, leads sometimes to loss of data 

and extra work for the analysts, when a bad tape drive 

or other hardware problems make the tape unreadable 

when it is nearly full.  To avoid this problem, backups 

of the current Event Tape are taken at regular intervals 

3.2.4 EP_Parameters_and_Al2orithms 

The following chronological list shows the major 

changes made in the EP software in this period: 

6-8 February 

The  logic  of  using  filters was  changed.     The  filter 
base was  reordered to include,   besides  an all-pass 
filter,   a comb  of  filters with center   frequencies 
from  1.8  Hz   to   3.4  Hz  all with bandwidth   2  Hz.     The 
EP-controller  reads  a  filter  indicator   from the Beam 
Location Table  entry   (byte  17)   corresponding to the 
detection,   and  places  this  indicator   in  the Short 
Period Variable   file record  1.     It  is   subsequently 
read by  the  packages  using the STFILT   filter base, 
using the  indicator as  input  to STFILT,   to retrieve 
the urisired   filter.     In this way  the  choice of  filter 

a^ aj^-      tnuia ^  ' wi in» r^afc ^a WWl^^^^Ui^^i^A^yl A^^KI^MMHI^ mi ■ 
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in EP  is made dependent  on  the detection  location. 
The Rerun Package was  changed to  incorporate an option 
for choosing a processing  filter. 

8 March 
The  lower  threshold  in SNR for events  that  should use 
the correlation  refinement procedure was  raised to  1000 
in absolute  value,   thereby effectively preventing any 
event  from using  this  procedure.     Instead,   all  the 
events will  use beampacking.     However,   the  correlation 
refinement procedure  still  is  available  as  an  option 

for Reruns. 

19  March 
A table was inserted in the Event Processor Controller, 

giving upper and lower beam numbers for specific regions 

in both partitions, and the corresponding U-method 

code that should be used for the corresponding region. 

In this way, events from specific regions may be pro- 

cessed all in the same way.  The table was initially 

only used for the Mediterranean area, with the U-method 

code equal to zero (use detected location, no refinement). 

This is done because any refinement procedure on events 

from this area usually gives a poorer solution than the 

original detected location.  The EPX number of the 

event was added to the lines in the bulletin printed 

during a 'publish' mode of Job Step 3. 

10 May 
The default of U-method code for Reruns was changed 

to 2 (Beampacking).  Various changes in the Job Step 3 

packages, to 'streamline' the output: 

The high rate tape number appears on the DB File 

report for each event processed. 

The Parameter Report is not printed when Job Step 3 

is in a 'publish' mode. 

u-i^Li-h^A^.^yjuj.i*!* ^niAifiU 
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The Plot Package was modified to give as output 

a plot with all the traces in one panel.  The 

text is turned 9 0 degrees and put in front of 

the traces. 

The Summary Report Package was modified to give 

out a shortened Summary Report for all on-line 

events not using the correlation refinement 

technique (all events).  Reruns will still have 

the full Summary Report printed out. 

3.2.5 EP_Performance_Statistics 

Table 3.2.2 shows the number of events reported by 

NORSAR on a monthly basis, together with a comparison 

with NOAA.  The same is shown on a daily basis in Fig. 

3.2.2.  The large number of events in June is due to 

earthquake swarms from Kamchatka and Japan.  The daily 

average for this half year period is 19.9 events. 

Table 3.2.2 also shows the location differences between 

NORSAR and NOAA, and starts at Oct 1972 since the 

previous Operations Report gave the results up to Sop 

19 72.  The results arc not much different from those 

reported previously, although it is possible that a 

slight improvement can have been introduced by the new 

location corrections implemented in the beginning 

of December 19 72.  However, the final conclusion here 

cannot be made before more data is available from NOAA. 
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Fig.   3.2.2    Daily number   of  reported events  vs.   day  of year 
for the  time  period 1 Jan -  30 Jun  197 3. 
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3.3 Change Control Board (CCB) 

The CCB makes decisions on Change Requests and initiates 

investigations of reported discrepancies.  Board members 

are Operations Manager, Chief Programmer, and Chief 

Data and Systems Analysis, with other personnel attend- 

ing as required.  CCB meetings are held whenever there 

is a reasonable number of changes/discrepancies to 

review, or if an immediate meeting is required based 

on the judgment of one of the permanent members.  Change 

Requests and Discrepancy Reports are filed by the board's 

secretary.  An updated printout of status is presented 

at each meeting.  Table 3.3.1 shows the activity of the 

CCB in the period. 

NUMBER OF REQUESTS FOR EACH STATUS CODE 

Status pr           Status pr 
31 Dec 72 30 Jun 73 

A 219 231 
B 0 0 
C 23 23 
D 3 3 
E 46 49 
I 19 23 
L 3 3 
R 2 2 
U 1 1 
W 1 1 

Code: A Has been accomplished 
B Is being implemented 
C Has been cancelled 
D Has been deferred, but 

will be reconsidered 
E Has been adequately 

explained or answered 
I Is being investigated 
L Low priority 
R Has been rejected 
U Is presently unresolved 
W Is waiting for implementation 

TABLE 3.3.1 

Change Control 
(Reports closed before 31 Doc 72 not included) 
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3.4   Seismic Data Exchange 

Distribution of the weekly seismic bulletin continued 

as before to about 50 institutions in 17 countries. 

Bulletins are received regularly from 9 institutions. 

N0RSZ\R data tapes were distributed to the following 

in the period: 

E« RycJg/ Seismological Obs. 
University of Bergen 

E. Hjortenberg, University 
of Copenhagen 

SDAC 

4 

2 

179 

3.5   Visitors 

Nordic mo-ting on detection seismology, 30-31 January. 

Eight visitors from Denmark, Finland and Sweden. 

Col. Wallace (AFOSR) , Lt. Col. Stevens (EOARD) , Capt. 

Rourke (AFOSR), Col. Heath (ESD) - 7-9 February. 

A. Christoffersson, Univ. of Uppsala, Uppsala, Sweden, 

12-23 February, 13 June - 7 July. 

I. Noponen, Seismological Institute, Helsinki, Finland, 

16-25 February, 10-20 June. 

E. Hjortenberg, University of Copenhagen, 21 February- 
14 March. 

W. Best, AFOSR, and Capt. Wilke, AFOSR, 10-14 April. 

J. Capon, MIT Lincoln Lab, 16 May-4 June. 

D. Doornbos, Vening Meinz Lab, Utrecht University, 

Utrecht, the Netherlands, 12 June-27 August. 
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J.M Vermeuleen, Utrecht University, Utrecht, the 

Netherlands, 18 June-to date. 

N.M. Desourdy, Bolt Beranek and Newman, Inc., 11 June- 
2 July. 

P.Kirstein, University of London, and L.G. Roberts, 

ARPA, 26-2 7 June. 

Col. Kuehn, BSD, 27 June. 

4. REFERENCES 
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1972. 

System Operations Report, 1 Jan - 30 Jun 
1972. 

Hokland,   B.,   Operating Instructions   for 
El'/Job  Step  4  Editing. 

System Operations  Report,   1  Jul  -   31 Dec 
197 2. 

Doornbos, D., and J. Vlaar, Regions of 

seismic wave scattering in the earth's 

mantle and precursors to PKP. 

Falch, K., Technical Description &   operation 

instruction Ithaco Amplifier & Test Panel. 

Husebye, E.S., Progress Report 1st Quarter 

1973. 
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